1979 the Greater Glasgow Health Board launched a campaign against rickets in Asian children based on the issue of free vitamin D supplements on demand to children up to 18 years of age. The organisation of the campaign has been described.5 This report assesses its success in reducing the prevalence of rickets in Asian children in the city.
Subjects and methods
Precampaign Survey5-In 1978 health visitors and school nurses promoted the use of vitamin D supplementation by Asian schoolchildren living in the area served by one health board clinic. Between January and May 1979 children aged 5-17 years on the age and sex register of a general practice in the clinic area were surveyed. A venous blood sample was taken from 189 children (all but four of the children on the register). Children with biochemical evidence of rickets were recalled for x ray examination of the knees. Six children with severe and four with mild symptoms of rickets were followed up until x ray appearances and biochemical findings had returned to normal. No prophylactic advice about diet, outdoor exposure, or use of supplements was given to the remaining 179 children, since it was intended to resurvey a proportion in the postcampaign survey.
Postcampaign survey-Asian children aged [8] [9] [10] [11] [12] [13] [14] [15] [16] years drawn from three general practices in the city were sampled between December and May 1981 (two practices) and December and May 1982 (one practice). These comprised the practice used in the precampaign survey and two previously unsampled practices in a different area of the city. A random sample of families with one or more children in the desired age range was obtained from the age and sex registers of the three practices. A venous blood sample was taken from 255 children; only nine children asked to attend for sampling defaulted. As in the precampaign survey, children with biochemical evidence of rickets were recalled for x ray examination of both knees. In both precampaign and postcampaign surveys children were asked about their past and present frequency of consumption of vitamin D supplements. With the exception of older adolescent children the child's statement was checked by interviewing the mother at the initial interview or at a subsequent home visit. Children's stated consumption of vitamin D supplements at the time of survey was classified as "regular" if a supplement was said to be taken at least twice weekly, "intermittent" if taken less frequently, or "none."
Biochemical methods-Serum was separated within half an hour of venepuncture. Serum alkaline phosphatase activity and serum calcium, inorganic phosphorus, and 25-hydroxyvitamin D (25-OHD) 27 JULY 1985 concentrations were measured as described.5 Based on our further laboratory experience and the results of two recent studies using the same method6 7serum alkaline phosphatase activities above 400 IU/l were regarded as definitely abnormal (adult reference range 40-115 IU/1). Activities of 300-399 IU/l were regarded as marginally raised rather than definitely abnormal as previously. 5 Radiological assessment-X ray films taken in the precampaign and postcampaign studies were reviewed separately on four occasions by a single radiologist (GRS) without knowledge of the biochemical findings and classified as normal, showing borderline or marginal widening of the epiphysial plates ("marginal" rickets), or showing definite abnormal widening and irregularity of the epiphysial plates ("rachitic").
Statistical Stepwise discriminant analysis showed that serum alkaline phosphatase activity was the most important single biochemical variable in the prediction of x ray evidence of rickets. Serum 25-OHD, calcium, and inorganic phosphorus concentrations provided poor discrimina- 
,.
.,, Values of serum calcium, inorganic phosphorus, alkaline phosphatase, and 25-OHD were available from 181 of the 189 children sampled. Seventeen children (220o) had abnormal serum alkaline phosphatase activities in the unsupplemented group compared with 1 (1-8%) in the "regular" group (X2 test: p<005) (figure). Eleven children (14%) had abnormal x ray appearances in the unsupplemented group compared with 3 (5 5%) in the "regular" group. This difference was not significant. Eight children in the unsupplemented group (10',) had radiological appearances in the more severe "rachitic" category compared with none in the "regular" group (x2: p <0-05; figure) . No figure) . Thirteen children (170,) had abnormal x ray appearances in the unsupplemented group compared with 6 (409,) in the "regular" group (x2: p < 001; figure) . This reduction occurred in the milder, "marginal" rickets category. The prevalence of biochemical and x ray evidence of rickets among the small number of "intermittent" supplement takers was low and similar to that in the "regular" group (figure).
Mean serum alkaline phosphatase activities were significantly lower in "regular" supplement takers than in unsupplemented children but there were no significant differences in mean concentrations of serum calcium, inorganic phosphorus, or 25-OHD among the supplement treatment groups (table III) 
Discussion
There was a gradual long term decline in the incidence of hospital admissions of Asian children with rickets in England between 1962 and 1978.9 In Glasgow any such decline had not eliminated vitamin D deficiency before 1979.5 Two children required osteotomy for severe rachitic deformity in the year before the start of the official campaign. The 88 schoolchildren (15 of whom required osteotomy) aged 5-16 years discharged with severe rickets from Glasgow hospitals between 1970 and 1978 were drawn from an average school population of only 2470 over this period. The incidence of hospital discharges of children with rickets has declined steadily since the start of the official campaign (table I); no child has been admitted with rachitic deformity acquired since it began.
As with previous generations of white children, Glasgow Asian children suffered more than their counterparts in the rest of Scotland from severe rickets, presumably because of reduced exposure to ultraviolet light due to unfavourable housing in central Glasgow. This imbalance was corrected in the three years after the start of the official campaign.
Evidence that severe vitamin D deficiency remained prevalent in Glasgow Asian children immediately before the start of the official campaign was also provided by the unsupplemented children in the precampaign survey. These provided a baseline against which the success of both voluntary vitamin D supplementation and of the subsequent official campaign could be measured. One in five unsupplemented children showed biochemical evidence of rickets and one in seven x ray evidence of rickets (figure). Ten had clinical, biochemical, and x ray evidence of rickets. The survey also showed that a well organised local initiative based on voluntary vitamin D supplementation would reduce this high prevalence of x ray and biochemical evidence of rickets despite only a small rise in mean serum 25-OHD concentrations (figure; table II).
The postcampaign survey measured the success of the official campaign two and three years after its inception. Unsupplemented children showed almost three times the incidence of biochemical evidence of rickets and four times the incidence of x ray evidence of rickets as "regular" supplement takers (figure). The proportion of "regular" supplement takers was higher and the prevalence of x ray and biochemical evidence of rickets in the sample as a whole lower than in the precampaign survey.
In the precampaign survey ( 
